SUMMARY Ampicillin and gentamicin were dissolved once a day in an L-amino acid solution especially prepared for parenteral nutrition of newborn infants and infused continuously to 88 infants in whom septicaemia was suspected or had been proved. The mean dosages were 162 and 5 3 mg/kg per 24 hours respectively, and the 95 % limits for the serum concentrations were 1l-133 and 1 3-7 4,g/ml. The treatment results were at least as good as with intermittent intramuscular or intravenous administration. This new mode of giving antibiotics is less painful to the babies and easier for the nurses.
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In many cases intramuscular (IM) injections of antibiotics are a safe mode of administration. However, in small, sick newborn infants with reduced muscle mass, induration of the muscles after previous injections, or poor blood circulation intravenous (IV) administration is preferable. During parenteral nutrition (PN) of newborn infants a closed infusion system is used to avoid contamination of the solutions. Intermittent IV administration of antibiotics via the PN infusion system may be hazardous to such infants since the closed system will be broken 4 to 6 times a day. We therefore decided to combine continuous infusion of antibiotics with parenteral nutrition. It C is the serum concentration of antibiotic measured 24 hours before (jig/ml), and B is ml vamin for newborn infants to be given during the next 24 hours. The ampicillin dosage was calculated using the same equation inserting 40 as the steady state concentration instead of 4. The ampicillin dosage was not changed when the serum concentration was found to be between 40 and 60 ,ug/ml. For the first 34 infants, the serum concentration of gentamicin was measured the same day and inserted in the equation together with ml vamin given during the previous 24 hours. For the last 58 infants, the same daily dosages of the antibiotics were generally planned for the first 3 days. Nineteen of the infants with intestinal perforation or necrotising enterocolitis also received clindamycin 15 mg/kg per 24 hours diluted in 5.5 % glucose given IV over 30 minutes 3 times daily.
Specimens. Blood samples for antibiotic assay were obtained by heel puncture at 0900 hours, and in the first 26 newborn infants also at 2100 hours. Blood urea nitrogen, serum electrolytes, leucocyte and platelet counts were performed together with blood, spinal fluid, tracheal, stool, peritoneal, and urine cultures for anaerobic or aerobic bacteria and fungi.
Assay methods. Serum concentrations of antibiotics were measured microbiologically using a paper disc 
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Many studies have shown that penicillins are inactivated in a variety of parenteral solutions. We in an earlier study' found as much as 69 % loss of ampicillin in vamin with fructose (Vitrum, Stockholm) after 24 hours. In a vamin-solution especially prepared for newborns 1 however, the inactivation of ampicillin was only 22 % and gentamicin was fully stable. Earlier studies have shown that the half-lives of ampicillin and gentamicin are correlated to gestational age, weight, and postnatal age in newborn infants.10 11 Extensive experience with the currently recommended dosage of gentamicin indicates that gentamicin given either by IM injections or IV infusion over a 20-minute period is neither ototoxic nor nephrotoxic for newborn infants if used for periods of 7-10 days.10 Recently, it has been shown that using the recommended dosage the mean predosage gentamicin serum concentration is about 3 t±g/ml for newborns with a gestational age less than 35 weeks and a postnatal age less than 1 week.'2 Concern for possible accumulation associated with predose concentrations greater than 1.0 ,ug/ml has led to recommendations to monitor gentamicin serum concentrations and to tailor individual dosage regimens in neonates.'2 13 For ampicillin it has been shown that the mean predosage serum concentration is about 40 11g/ml.14 The reason why the mean serum concentration of antibiotics, especially gentamicin, was lower than aimed at in this study was due to the fact that the whole amount of antibiotics calculated for the next 24 hours was not always given. This was mainly caused by subcutaneous infiltration of the scalp with vamin for newborn infants to which the antibiotics had been added. A new scalp vein line could not always be established at once, thus causing a delay in the planned infusion. This problem of giving less than planned during PN to newborn infants in a busy intensive care unit is being increasingly recognised.15 The only way to resolve the problem is by meticulously observing that the IV fluids do not infiltrate subcutaneously and if they do that the IV line is re-established at once. In some cases the doctors had incorrectly calculated the amount of antibiotics. The differences between treatment courses and the three criteria, gestational age, initial treatment weight, and postnatal age, were small compared with the random variation within the individual treatment courses, and disappeared when the planned amount of antibiotics had been correctly calculated and actually given.
Using the formula for infusion rate as described earlier,5 the mean values of the elimination rate constant for ampicillin and gentamicin were 0 * 26 and 0-11 per hour respectively. Further evaluation of the kinetics of the antibiotics and calculations of the elimination rates will be presented in detail in a subsequent paper.
In the present study the 95% limits for serum concentrations of ampicillin and gentamicin were 11-133 and 1*3-7-4 [±g/ml respectively. For ampicillin this is more than 10 x minimal inhibitory concentration for sensitive strains, and for gentamicin above the minimal inhibitory concentration for sensitive strains but below the toxic value.
For the 64 infants receiving PN and intermittent injections of antibiotics in our department during 1976 and 1977, the mortality rate was 17%. About half (7.8 %) of these patients had bacterial infections. Some of these patients received kanamycin instead of gentamicin. In this study the mortality rate was 10% and bacterial infection was found in 3.4% (Cases 1, 2, and 3). In Cases 2 and 3, the strains isolated from the peritoneal cavity during operation and from blood were resistant to ampicillin but sensitive to gentamicin as assessed by Biodisk-that is minimal inhibitory concentration <2 ,ug/ml. The range of their gentamicin serum concentrations was 1 -9-5.2 ,ug/ml. From 
